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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. Please amend claims 1, 5, 8, 11, 13, 20-24 and 26-28, and add new claim 
29, as follows: 

Listing of claims: 

1. (currently amended) An analog multiplier for multiplying a first analog voltage 
signal at a first frequency by a second analog voltage signal at a second frequency, 
comprising: 

a first stage for converting the first analog voltage signal into a first and a 
second current signals; 

a second stage comprising a first and a second cross-coupled current- 
switching pairs, driven by the second voltage signal, said first and second current- 
switching pairs having respective current inputs for receiving the first and the second 
current signals, respectively; [[,]] 

parasitic capacitances associated with each of said current inputs of the 
current-switching pairs; and 

a compensation circuit coupled to the current inputs of the current-switching 
pairs for compensating said parasitic capacitances at said first frequency . 

2. (original) The analog multiplier of claim 1, in which an overall impedance of said 
compensation circuit and of said parasitic capacitances is substantially infinite at said 
first frequency. 

3. (original) The analog multiplier of claim 2, in which said compensation circuit 
includes a filter designed in such a way to form, together with said parasitic 
capacitances, a resonating circuit associated with the current inputs of the current- 
switching pairs and acting a parallel resonator for differential-mode signals at a 
parallel resonance frequency substantially equal to the first frequency. 

4. (original) The analog multiplier of claim 2, in which an overall impedance of said 
compensation circuit and of said parasitic capacitances is substantially zero at an 
integer multiple of said second frequency. 
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5. (currently amended) The analog multiplier of claim [[4]] 3, in which said filter is 
further designed in such a way that said resonating circuit acts as a series resonator 
for common-mode signals at a series resonance frequency substantially equal to an 
integer multiple of the second frequency. 

6. (original) The analog multiplier of claim 5, in which the filter includes a "T"-shaped 
LC filter, with a first inductive reactance element coupled to a first one of said current 
inputs, a second inductive reactance element coupled to a second one of said current 
inputs, and a capacitive reactance element coupled the first and second inductive 
reactance elements. 

7. (original) The analog multiplier of claim 6, in which said first and second inductive 
reactance elements have a same inductive reactance value designed to make the 
parallel resonance frequency substantially equal to the first frequency, and the 
capacitive reactance element has a capacitive reactance value designed to make the 
series resonance frequency substantially equal to an integer multiple of the second 
frequency. 

8. (currently amended) A method of improving linearity and reducing noise in an 
analog multiplier including a first stage for converting a first analog voltage signal at a 
first frequency into a first and a second current signals, and a second stage 
comprising a first and a second cross-coupled current-switching pairs, driven by a 
second voltage signal at a second frequency, said first and second current-switching 
pairs having respective current inputs for receiving the first and the second current 
signals, respectively, the method comprising: 

compensating at said first frequency parasitic capacitances associated with 
said current inputs of the current-switching pairs. 

9. (original) The method of claim 8, in which said compensating comprises 
associating with said current inputs a circuit creating parallel resonators resonating at 
a frequency substantially equal to the first frequency. 



3 



Attorney Docket No.: 21 10-097-03 



10. (original) The method according to claim 9, in which said compensating further 
comprises associating with said current inputs a circuit creating series resonators 
resonating at a frequency substantially equal to an integer multiple of the second 
frequency. 

1 1 . (currently amended) A mixer, comprising: 

an input stage having an output node and operable to receive an input signal 
having a first frequency; 

an output stage having an input node coupled to the output node and operable 
to receive a mixing signal having a second frequency; and 

a filter coupled to the output node and at the first frequency is operable to 
function as a tank circuit having a parallel resonant frequency that is substantially 
equal to the first frequency, and at a harmonic of the second frequency is operable to 
function as a tank circuit having a series resonant frequency substantially equal to the 
harmonic of the second frequency i ncr e as e a n imp e d a nc e a t th e output nod e at th e 
f i rst fr e quency and to r e duc e th e i mp e danc e at a harmonic of th e s e cond frequ e ncy . 

12. (original) The mixer of claim 1 1 wherein the input signal comprises a carrier signal 
having the first frequency and an information signal having a third frequency that is 
significantly lower than the first frequency. 

13. (currently amended) A mixer, comprising: 

an input stage having first differential output nodes and operable to receive a 
differential input signal having a first frequency; 

an output stage having first differential input nodes respectively coupled to the 
differential output nodes and operable to receive a differential mixing signal having a 
second frequency; and 

a filter comprising an inductance directly coupling the differential output nodes 
and a capacitor coupled between the inductance and ground coup le d to th e d i ff e r e nti al 
output nod e s and op e r a b le to i ncr e as e r e spect i v e i mp e danc e s a t th e output nod e s a t 
th e first frequ e ncy and to r e duc e the i mp e danc e s at a harmon i c of the s e cond 
frequ e ncy . 
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14. (original) The mixer of claim 13 wherein the input stage comprises: 

differential input nodes operable to receive the input signal; 
a current source; 

a first transistor having a control node coupled to a first one of the differential 
input nodes, a first current conducting node coupled to the current source, and a 
second current conducting node coupled to a first one of the differential output nodes; 
and 

a second transistor having a control node coupled to a second one of the 
differential input nodes, a first current conducting node coupled to the current source, 
and a second current conducting node coupled to a second one of the differential 
output nodes. 

15. (original) The mixer of claim 13 wherein the input stage comprises: 

differential input nodes operable to receive the input signal; 
first and second current sources; 

a first transistor having a control node coupled to a first one of the differential 
input nodes, a first current conducting node coupled to the first current source, and a 
second current conducting node coupled to a first one of the differential output nodes; 

a second transistor having a control node coupled to a second one of the 
differential input nodes, a first current conducting node coupled to the first current 
source, and a second current conducting node coupled to a second one of the 
differential output nodes; 

a third transistor having a control node coupled to the first one of the differential 
input nodes, a first current conducting node coupled to the second current source, and 
a second current conducting node coupled to the first one of the differential output 
nodes; and 

a fourth transistor having a control node coupled to the second one of the 
differential input nodes, a first current conducting node coupled to the second current 
source, and a second current conducting node coupled to the second one of the 
differential output nodes. 

16. (original) The mixer of claim 13 wherein the output stage comprises: 

second differential input nodes operable to receive the mixing signal; 
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second differential output nodes; 

a first transistor having a control node coupled to a first one of the second 
differential input nodes, a first current conducting node coupled to a first one of the 
first differential input nodes, and a second current conducting node coupled to a first 
one of the second differential output nodes; 

a second transistor having a control node coupled to a second one of the 
second differential input nodes, a first current conducting node coupled to the first one 
of the first differential input nodes, and a second current conducting node coupled to a 
second one of the second differential output nodes; 

a third transistor having a control node coupled to the second one of the 
second differential input nodes, a first current conducting node coupled to a second 
one of the first differential input nodes, and a second current conducting node coupled 
to the first one of the second differential output nodes; and 

a fourth transistor having a control node coupled to the first one of the second 
differential input nodes, a first current conducting node coupled to the second one of 
the first differential input nodes, and a second current conducting node coupled to the 
second one of the second differential output nodes. 

17. (original) The mixer of claim 13, further comprising: 

a reference node; and 
wherein the filter comprises, 

a first inductive element having a first node coupled to a first one of the first 
differential output nodes of the input stage and having a second node, 

a second inductive element having a first node coupled to a second one of the 
first differential output nodes and having a second node, and 

a capacitive element having a first node coupled to the second nodes of the 
first and second inductive elements and having a second node coupled to the 
reference node. 

18. (original) The mixer of claim 13, further comprising: 

a reference node; and 

an inductive element having first and second nodes respectively coupled to the 
first differential output nodes of the input stage and having a tap, and 
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a capacitive element having a first node coupled to the tap and having a 
second node coupled to the reference node. 

19. (original) The mixer of claim 13 wherein the harmonic comprises a second 
harmonic of the second frequency. 

20. (currently amended) An electronic system, comprising: 

an oscillator operable to generate an oscillator signal having a second frequency : 
a mixer, comprising, 

an input stage having an output node and operable to receive an input signal 
having a first frequency, 

an output stage having a first input node coupled to the output node, having a 
second input node coupled to the oscillator, and having an output node, and 

a filter coupled to the first input node of the output stage and at the first 
frequency is operable to function as a tank circuit having a parallel resonant frequency 
that is substantially equal to the first frequency, and at a harmonic of the second 
frequency is operable to function as a tank circuit having a series resonant freguency 
substantially egual to the harmonic of the second freguency i ncr e as e a n imp e danc e a t 
th e first i nput nod e at th e f i rst fr e qu e ncy a nd to r e duc e th e i mp e d a nc e at th e s e cond 
fr e qu e ncy ; and 

a load coupled to the output node of the output stage. 

21. (currently amended) A method, comprising: 

mixing a first signal having a first frequency with a second signal having a 
second frequency to generate a resulting signal having a linearity and a component 
having a third frequency that is a harmonic of the second frequency; 

incr ea s i ng th e li n e ar i ty w i th a f i lt e r coup le d to a nod e hav i ng a n 
i mp e danc e generating a parallel resonant freguency that is substantially egual to the 
first freguency ; and 

att e nu a t i ng th e compon e nt w i th th e fi l t e r generating a series resonant freguency 
substantially egual to the third frequency . 
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22. (currently amended) The method of claim 21 wherein generating a parallel 
resonant freguency incr e asing the lineari ty comprises increasing the impedance at the 
first frequency. 

23. (currently amended) The method of claim 21 wherein generating a series 
resonant freguency a tt e nu a t i ng th e compon e nt comprises decreasing the impedance 
at the third frequency. 

24. (currently amended) A circuit, comprising: 

a differential input stage having first and second output nodes that respectively 
have first and second capacitances; and 

a filter coupled to the first and second output nodes and comprising a parallel 
tank circuit having an element that forms a parallel resonant tank circuit with op e rab le 
to r e duce the f i rst and s e cond capac i tanc e s at a f i rst fr e qu e ncy and to i ncr e ase the 
first and second capacitances at a s e cond fr e qu e ncy . 

25. (previously presented) The circuit of claim 24 wherein the filter is operable as a 
parallel resonant circuit at the first frequency and is operable as a series resonant 
circuit at the second frequency. 

26. (currently amended) A method, comprising: 

mixing a first signal having a first frequency with a second signal having a 
second frequency with a mixer having an input stage coupled to an output stage at 
first and second nodes; 

generating a parallel resonant freguency that is substantially egual to the first 
freguency incr e as i ng r e sp e ct i v e f i rst a nd s e cond i mp e danc e s b e tw ee n a r e f e r e nc e 
nod e and th e f i rst and s e cond nod e s, r e sp e ctiv el y, a t th e f i rst fr e qu e ncy ; and 

generating a series resonant freguency substantially egual to the d e cr e as i ng 
th e r e sp e ct i v e first and s e cond imp e danc e s at th e second frequency. 

27. (currently amended) The method of claim 26 wherein generating a parallel 
resonant freguency i ncr e asing th e r e sp e ct i v e first and s e cond i mpedanc e s compris i ng 
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comprises forming first and second parallel resonant circuits between the reference 
node and the first and second nodes, respectively, at the first frequency. 

28. (currently amended) The method of claim 26 wherein generating a series 
resonant freguencv d ec r e as i n g t h e resp e ct i v e f i rst a nd s e cond i m pedances comprises 
forming first and second series resonant circuits between the reference node and the 
first and second nodes, respectively, at the second frequency. 

29. (new) The mixer of claim 13 wherein the inductance comprises first and 
second inductors. 
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